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Abstract 
This study was applied to the eight grade students of an elementary school owning a computer lab. Geometric attributes of three 
dimensional geometric objects were re-told to students by using Mathematica 7.0 software. Perceptions of students after using 
this software were detected with written interview. It was detected in computer-aided math instruction performed by using 
Mathematica7.0 software that a change in the positive direction occurred in mathematics perceptions of students. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Rapid developments experienced in science and technology in our age affect education system as well as other 
systems and also, changes, which occur as a result of technologies becoming widespread in society, become 
inevitable. As a result of these changes, society is re-structured, becomes an information society. In this structuring, 
it is obvious that science without mathematics, technology without science cannot exist (İşman, 2002: cited by, 
Aktümen and Kaçar, 2008). Therefore, mathematics, science and technology hold a significant place in constructing 
information societies. 
As math instruction holds an important place in terms of futures of countries, math education also teaches to 
develop thought and horizon of individuals, to make interpretations by using their free will (Aydın, 2003). For this 
reason, learning mathematics by understanding and applying gains further significance day by day. Examining 
education policies of various nations, it is seen that the fundamental objective in math instruction is to develop 
mathematical power. Mathematical power is the ability to effectively use mathematical relationships, logical 
causation and mathematical techniques (Ryan, 1998: cited by, Işık Albayrak ve İpek, 2005). 
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Instead of learning mathematical concepts, students memorize algorithms used for solution of problems formed 
by resting on those concepts in learning mathematics, which is generated by human mind in an abstract structure. 
It is not sufficient for students to only identify and memorize concepts for them to be able to understand concepts 
and inter-conceptual relations. Instead, students should study as scientists by providing suitable environments, 
should structure concepts by discovering and debating their scientific knowledge themselves. Thus, students will 
2008). 
Mathematics, which is a system per se, consists of structure and correlations; it is an abstract concept, which 
contains sequential abstractions and generalization processes that those structure and correlations form. Due to the 
fact that gaining abstract concepts is difficult, it is known that math is found difficult by students and develops 
negative behavior. An instruction suitable for structure of math is required to aim at the goal of helping students to 
understand math-
2003). 
ogies in mathematics education are deemed crucial in 
terms of developing positive perception and attitude towards math, increasing interest, decreasing anxiety and fear 
felt against math courses and more importantly, developing effective thinking habits such as analytical and critical 
 
Nowadays, computers are without a doubt one of the indispensible materials of educational activities. Thanks to 
advancement of computer technology, the use of new and advanced technologies has started to become compulsory 
2004). 
Students can be ensured to discover many mathematical features in all subjects of mathematics with appropriate 
software  
-
teaching process in the form of using it throughout instruction program to fulfill instruction goals and strengthen 
 
-analysis study he conducted that Computer Aided Instruction (CAI) has an 
impact on student success in the positive direction in comparison with traditional instruction; Senteni (2004) 
ascertained that CAI increases student motivation towards learning math and enables positive perception and 
 
When required components for computer aided instruction examined, it is seen that they contain many elements 
such as software, hardware, teacher training, lab and assistant personnel training. Among these components, the 
most salient one is regarded as lesson software and even it is claimed that the success of computer aided instruction 
2003). 
According to Jinich (1986), the most crucial factor for students to reach success in mathematics is computer 
software programs. 
The objective of many computer softwares is to ensure students to be able to carry out practical studies 
facilitating them to understand the subject, to support and develop their critical thinking and problem solving 
ese programs, one of the most used ones is Mathematica  software. 
Mathematica  is one of the most suitable  for studying these subjects. Graph of any function on a three-
dimensional space can be easily drawn by means of Mathematica (Baki, 1996) and many relationships, properties, 
 
Three-dimensional and colorful objects have significance in terms of students in altering student perceptions, 
saving time regarding graphs, being affective in establishing function-figure correlation and solving unsolvable 
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The use of computer-aided math in education helps develop math accomplishments of students and change their 
perceptions towards math in the positive direction as well as providing students to make assumptions, test and arrive 
at generalizations. 
2. Research Goal 
Computer-aided math instruction assists students to change their perception and attitudes towards math in the 
positive direction as well as discovering and structuring information themselves. This study aims at putting forward 
what are the impacts directed towards math perceptions of students by Mathematica 7.0 software, which is one of 
the computer-aided math instruction software. 
3. Importance of Research 
While , which have emerged in the area of Computer-Aided Math Instruction (CAMI), continue their 
development, in parallel, instruction stages have also been developing by evolving. Societies benefit from 
technological  with respect to national income ratio that they have. Deep-rooted studies, which have been 
performed in our country since the beginning of the 21st century, necessarily pulled Computer-Assisted Instruction 
and Computer-Assisted Math Instruction into education as well. To this end, investigating the change in math 
perceptions of elementary education students with Mathematica 7.0, which is one of the most ambitious softwares in 
the area of CAMI, renders this study important. 
4. Research Restrictions 
This research is limited with the data pertaining to 2010-2011 academic year, it was acknowledged that students, 
who participated in the research, reflected their actual feeling and thoughts while answering questions in measuring 
instruments. 
5. Method 
5.1. Research Model 
The Descriptive Case Study (Merriam 1998) method was employed in this research. In such analysis, the goal is 
to interpret the obtained findings by organizing. Within this method, topics were covered in an elementary school, 
which has a computer lab, by using Mathematica 7.0 software. In the wake of study, the effect of CAMI application 
on student perceptions was assessed by written interview questions. 
5.2. Sample 
A classroom (18 students), which was selected via simple random sampling method from the eighth grade 
-2011 
Academic Year, forms the sample. 
5.3. Data Collection 
Qualitative data collection instrument was used in the research. Qualitative data were attained via measurement 
and assessments after instructional activities. For this, written interview questions directed towards changes in 
perceptions of students were prepared to be applied after instruction. 
Opinions of 4 experts were resorted to for validity and reliability of written interview questions. After preparing 
written interview, it was applied on another class picked among the eighth grades for trial purposes and as a result of 
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this application, after paying attention to and evaluating questions, which could not be understood and caused 
confusion, written interview was given its final form by making alterations in respective questions. 
Students were given adjustment courses to Mathematica 7.0 software for one week (2+2 = 4 hours). Later, plenty 
of examples were solved by telling surface development, basic elements, area and volume calculations regarding 
three-dimensional geometric objects for a total of 16 hours as being two hours each in two different days of the 
week during 4 weeks and visuality was highlighted in lessons. At the end of 4 weeks, previously prepared written 
interview was implemented for the purpose of detecting to what extent student perceptions directed towards 
geometric attributes of three-dimensional geometric objects changed with CAMI. The data obtained as a result of 
this interview were assessed in SPSS 19 Statistical Analysis Software, frequency tables of answers that students 
gave to questions were made and interpreted. 
6. Conclusion and Suggestions 
Table 1. Basis Statistical Indicators 
 
Numbers 
ofquestions 
 
Gender 
 
N  
 
sd 
 
t 
 
p 
 
1 
Boys 7 4.29 0.951  
-0.674 
 
0.510 Girls 11 4.55 0.688 
Total 18 4.44 0.784 
 
2 
Boys 7 4.29 0.951  
0.285 
 
0.779 Girls 11 4.18 0.603 
Total 18 4.22 0.732 
 
3 
Boys 7 3.43 1.397  
2093 
 
0.053 Girls 11 4.45 0.688 
Total 18 4.06 1.110 
 
4 
Boys 7 4 1.414  
1103 
 
0.286 Girls 11 4.55 0.688 
Total 18 4.33 1.029 
 
5 
Boys 7 3.71 1.113  
1552 
 
0.140 Girls 11 4.36 0.674 
Total 18 4.11 0.900 
 
6 
Boys 7 4.29 0.951  
-0.204 
 
0.841 Girls 11 4.36 0.674 
Total 18 4.33 0.767 
 
7 
Boys 7 4.43 0.787  
0.996 
 
0.334 Girls 11 3.91 1.221 
Total 18 4.11 1.079 
 
8 
Boys 7 4.14 1.069  
-0.071 
 
0.944 Girls 11 4.18 1.168 
Total 18 4.17 1.098 
 
9 
Boys 7 4.43 0.787  
-0.381 
 
0.708 Girls 11 4.55 0.522 
Total 18 4.50 0.618 
 
10 
Boys 7 3.57 1.397  
-0.699 
 
0.494 Girls 11 4 1.183 
Total 18 3.83 1.249 
 
11 
Boys 7 4 1.000  
0.339 
 
0.739 Girls 11 3.82 1.168 
Total 18 3.89 1.079 
 
12 
Boys 7 3.86 1.676  
-0.638 
 
0.532 Girls 11 4.27 1.104 
Total 18 4.11 1.323 
 Boys 6 4.5 0.837   
511 Gulcin Gurkaynak and Aslan Gulcu /  Procedia - Social and Behavioral Sciences  47 ( 2012 )  507 – 514 
13 Girls 11 4.18 1.079 0.624 0.542 
Total 17 4.29 0.985 
 
14 
Boys 7 4 1.155  
-0.441 
 
0.665 Girls 11 4.18 0.603 
Total 18 4.11 0.832 
 
15 
Boys 7 3.57 1.813  
1234 
 
0.256 Girls 11 4.45 0.688 
Total 18 4.11 1.278 
 
16 
Boys 7 4.14 0.900  
-0.465 
 
0.648 Girls 11 4.36 1.027 
Total 18 4.28 0.958 
 
17 
Boys 7 4.14 1.574  
0.333 
 
0.744 Girls 11 3.91 1.375 
Total 18 4.00 1.414 
 
18 
Boys 7 4 1.291  
-0.164 
 
0.871 Girls 11 4.09 1.044 
Total 18 4.06 1.110 
 
19 
Boys 7 3.71 1.496  
1261 
 
0.248 Girls 11 4.45 0.522 
Total 18 4.17 1.043 
 
20 
Boys 7 4.29 0.951  
-0.674 
 
0.510 Girls 11 4.55 0.688 
Total 18 4.44 0.784 
 
21 
Boys 7 3.71 1.890  
-0.260 
 
0.798 Girls 11 3.91 1.300 
Total 18 3.83 1.505 
 
22 
Boys 7 4.14 1.069  
0.521 
 
0.609 Girls 11 3.91 0.831 
Total 18 4.00 0.907 
 
23 
Boys 7 4.14 1.069  
-0.100 
 
0.922 Girls 11 4.18 0.603 
Total 18 4.17 0.786 
 
24 
Boys 7 4.43 0.787  
-0.061 
 
0.952 Girls 11 4.45 0.934 
Total 18 4.44 0.856 
 
25 
Boys 6 4.17 1.602  
0.422 
 
0.679 Girls 11 3.91 0.944 
Total 17 4.00 1.173 
 
26 
Boys 6 3.5 1.643  
1086 
 
0.317 Girls 11 4.27 0.786 
Total 17 4.00 1.173 
 
27 
Boys 6 3.67 2.066  
-0.785 
 
0.462 Girls 11 4.36 0.924 
Total 17 4.12 1.409 
 
28 
Boys 6 4.17 1.329  
-0.027 
 
0.979 Girls 11 4.18 0.982 
Total 17 4.18 1.074 
 
29 
Boys 6 3.83 1.835  
0.019 
 
0.985 Girls 11 3.82 1.471 
Total 17 3.82 1.551 
 
30 
Boys 6 3.5 1.643  
-0.564 
 
0.582 Girls 10 3.9 1.197 
Total 16 3.75 1.342 
 
31 
Boys 6 4.17 0.983  
-0.646 
 
0.528 Girls 11 4.45 0.820 
Total 17 4.35 0.862 
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32 
Boys 6 4.17 1.169  
0.622 
 
0.543 Girls 11 3.73 1.489 
Total 17 3.88 1.364 
 
33 
Boys 6 4.5 0.548  
0.587 
 
0.566 Girls 11 4.18 1.250 
Total 17 4.29 1.047 
 
34 
Boys 6 4.17 0.983  
-0.022 
 
0.982 Girls 11 4.18 1.471 
Total 17 4.18 1.286 
 
If we are to evaluate every question one by one, as P values were higher than 0.05 according to overall situation 
of the table, it was observed that there was no difference in perception in terms of gender, albeit questions 15, 19, 26 
and 27 were affected at different rates in terms of gender. 
Perception change related to Surface Developments of Three-Dimensional Objects (questions 1,5,9,13,17,21,25 
and 29): 
It was seen that students struggled in estimating surface development of prisms (square, triangle, rectangular), 
pyramids (square, triangle, rectangular), cylinder and cone and yet, could easily see surface developments of prism, 
pyramid, cylinder and cone in CAMI courses taught with Mathematica 7.0 and their perceptions regarding surface 
developments of these objects changed positively. 
Perception change related to Basic Elements of Three-Dimensional Objects (questions 2,6,10,14,18,22,26 and 
32): 
Students stated that they could not place information given related to basic elements (width, length, height, 
radius) of three-dimensional objects (right triangular prism, right square prism, rectangular prism, right triangular 
pyramid, right square pyramid, rectangular pyramid, cone, cylinder, sphere) on objects in math courses. It was 
observed that they placed basic elements on three-dimensional objects via Mathematica 7.0 software in CAMI 
lessons and it was detected that thus, a change occurred in their perceptions in the positive direction. 
Perception change related to Areas of Three-Dimensional Objects (questions 3,7,11,15,19,23,27,30 and 33): 
Students stated that they could not predict surfaces, which they could not see, in calculating areas of three-
dimensional objects (right triangular prism, right square prism, rectangular prism, right triangular pyramid, right 
square pyramid, rectangular pyramid, cone, cylinder, sphere) in math course and therefore, they experienced 
difficulties in calculating areas; positive changes took place in their perceptions in operations for calculating areas of 
three-dimensional objects by Mathematica 7.0 thanks to its attributes such as seeing all surfaces of the object and 
being able to calculate its lengths (thanks to its attribute of being able to rotate three-dimensional object with mouse 
as well as manually).  
Perception change related to Volumes of Three-Dimensional Objects (questions 4,8,12,16,20,24,28,31 and 34): 
Thanks to the attribute of being able to see graphs of all three-dimensional objects (right triangular prism, right 
square prism, rectangular prism, right triangular pyramid, right square pyramid, rectangular pyramid, cone, cylinder, 
sphere), whose dimensions are given, three-dimensionally in a comfortable and understandable manner with 
Mathematica 7.0, it was determined that their perceptions changed in the positive direction in calculating volumes of 
objects due to the fact that students possessed clearer information related to those objects in volume calculations. 
What do you think about difficulty of using Mathematica 7.0 ? 
 
Table 2. Ease/Difficulty of Using Mathematica 7.0 
 
Gender Very difficult Difficult  Normal Easy Very Easy 
Boys  - 2 - 2 3 
Girls - 1 1 6 3 
Total - 3 1 8 6 
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When we examine Mathematica software in terms of ease of use, according to results in Table 2, the software is 
in general easy to use; but students, who thought that it was hard, also stated that these were difficulties stemming 
 
Would you like to cover math lesson with Mathematica 7.0 software? 
 
Table 3. Covering Lessons with Mathematica 
 
Yes No 
Boys 7 Boys 0 
Girls 11 Girls 0 
Total 18  Total 0 
 
All participants expressed in this question that they would like to cover the lesson with Mathematica 7.0. They 
stated reasons regarding these decisions of theirs with their remarks below: 
 now, I can do them easily thanks to 
Mathematica 7.0  
 -  
  
   
  
  
 Mathematica7.0 becomes easier  
  
   
  
  
 
 
 
Did introductory courses of Mathematica7.0software become adequate? 
 
Table 4. Adequacy of Introductory Course 
 
Gender Yes No 
Boys 7 - 
Girls 10 1 
Total 17 1 
 
According to Table 4, it is observed that introductory courses given as 2+2 in one week for the introduction of 
Mathematica7.0 software have become sufficient in general. 
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